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(54) OPTICAL WAVEGUIDE AND ITS PRODUCTION AS WELL AS OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
waveguide with which the alignment between a single 
mode optical fiber and a mode film may be easily obtd. 
and a process for producing the same as well as an 
optical device. 

SOLUTION: This optical waveguide has a substrate 1, a ? i a 

clad layer 2 which is formed on this substrate 1 and * ^ -i i — 

consists of Si02 and a core layer 3 which contains at 
least one kind additives for controlling a refractive index 
in the Si02 formed in this clad layer 2. In such a case, 
the core layer 3 is covered with an intermediate layer 9 
consisting of Si02 added with fluorine, by which the t* > 

changes in the refractive index and fluorine concn. 
distribution are substantially not occurred even if the 
optical waveguide is subjected to a high-temp, heat 
treatment at 1000 to 1200° C and the optical waveguide 
remains stable and, therefore, a high specific refractive 
index difference is obtd. Since the input and output 
terminals of the optical waveguide 8 may be provided 

with mode conversion parts for aligning the optical fiber 5 and the mode film, the connection of 
the optical waveguide with the optical fiber 5 with low loss is made possible and the reflected 
light from the juncture may be made extremely little. 
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[Claim 1] 

An optical waveguide comprising: 
a substrate; 

a clad layer comprising Si0 2 formed on the substrate; 

and 

a core layer comprising Si02 and at least one of additive 
for controlling a value of index of refraction, the core layer 
being formed in the clad layer, 

wherein the optical waveguide is characterized in that 
the core layer is covered with an. intermediate layer comprising 
Si0 2 into which fluorine is incorporated. 

[Claim 2] 

A method of producing an optical waveguide comprising: 
arranging an upper electrode and a lower electrode in 

parallel and in opposition in a reaction chamber vacuum ejected; 

applying a high frequency wave of Power RF between both 

electrodes ; 

arranging a substrate on one electrode; 

heating the substrate to a predetermined temperature M T" 

by using a heater installed on the electrode; 

spraying a vapor of a metal alkoxide , a fluorine gas such 

as C 2 F 5 and 0 2 gas from the other electrode side to said electrode 

side in a shower-like manners- 
forming a Si0 2 film into which fluorine is incorporated 

on the substrate while keeping the vacuum pressure "P" 

constantly; 

forming the core layer on the Si0 2 film; 



forming an additional Si0 2 film into which fluorine is 
incorporated so as to cover the core layer thereby; and 

conducting the film deposition so as to glow the SiC>2 
film into which fluorine is incorporated at a glowing rate of 
1000 A/min or less while keeping the temperature T to a range 
of 400 to 600 "C, the high frequency Power RF to a range of 
350 W or more and the vacuum pressure P to a range of 0.5 Torr 
or less. 

[Claim 3] 

A method of producing an optical waveguide according to 
claim 2 , 

wherein the Si0 2 film into which fluorine is incorporated 
is subjected to a heat-treatment at a high temperature of 1000 
to 1200 "C, and thereby a variation of index of reflection of 
the treated film as compared that of the film before the 
heat- treatment is 0 . 3 % or less. 
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